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THE EFFECT OF GROWTH HORMONE ON THE
INCORPORATION OF N'' FROM AMMONIUM CITRATE,
GLYCINE, L-ASPARTIC ACID, L-ALANINE AND L-GLUTAMIC
ACID INTO AMINO ACIDS OF LIVER PROTEIN*
TRIESTE G . VITTI

Procedures developed in recently published studies' on the metabolism of N"
Irom four individual amino acids in untreated and growih hormone-treated hypophysectomized rats have been utilized to extend the .scope of the former study,
and to carry out a similar one dealing with incorporation of N'^ from ammonium
citrate into prcMeins of liver, heart, muscle, kidney, and spleen, and with distribution
of the isotope among nine amino acids and amide nitrogen isolated from liver protein.
One group of seven unireaied hypophyseciomized rats, and a second group,
similar in size and number, but treated daily for seven days with 100 /ig.
intraperitoneal injections of growih hormone, were bolh given N'Mabeled ammonium
ciirale containing 0.126 mcq
per 100 g. of body weight, on the fifth experimental day. All animals were sacrificed 48 hours after injection of the isotope.
Protems trom homt^genales of liver, heart, kidney, and spleen were precipitated
with TCA, washed free of lipoid material with alcohol-ether and also of nucleic
acids with hot TCA'. Quadriceps muscles were processed to yield soluble sarcoplasmic and myofibrillar protein fractions, and an insoluble collagen-elastin fraction^
Amide nitrogen and nine amino acids were isolated from hydrolysates of gramamounts of TCA-liver protein samples by ion exchange chromatography*. Relative
amounts of N" in nitrogen from protein and amino acid samples were calculated
from 29:28 ratios obtained by mass spectrometry'.
.Similar
analyses were conducted on proteins, and their constituent amino
acids, in liver lissue saved from the four series of animals used in the preceding
study' in which the incorporation of N'' from glycine, alanine, aspartic acid, and
glutamic acid into muscle proteins, and its transfer lo their component amino acids,
was investigated. Finally, distribution of
from alanine among amino acids of
liver protein was delermined in control and treated groups of rats sacrificed 24,
48, and 72 hours afler adminislration of the N'* compound.
Growth hormone increased the incorporation of N'* from ammonium citrate
into proteins of all tissues examined. Increases in weight and nitrogen content in
growth hormone-treated hypophysectomized rals in the ammonium-N'* citrate experiment were much smaller for liver than for muscle, but N" incorporation into liver
protein was nearly twice as great as for muscle protein. Utilization of N'' from
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ammonium citrate in protein fractions of skeletal muscle was smaller than that
previously reported' for N'* from glycine, alanine, aspartic acid, and glutamic acid,
but was close to that of glutamic acid-N".
Excepting the ammonium-N" citrate experiment, the augmenting effect of growth
hormone on incorporation of N'* was more striking in muscle than in liver proteins,
due to the fact that while proteins in control livers were much more heavily
labeled than corresponding control muscle protein fractions, concentrations of isotope
in proteins of Ihe two tissues were comparable in treated animals.
Although metabolism of nitrogen from aspartic acid and ammonia has been
regarded as quite similar, present experiments demonstrate that the extent of
incorporation and distribution of N'' in amino acids of liver protein are more nearly
alike when ammonium citrate and glycine are compared as sources of the isotope,
than when ammonium-N'* citrate is compared with aspartic-N".
Growth hormone caused an increased incorporation of N'* from all four of
the N'*-labeled amino acids, into arginine of liver protein. This effect was even
more evident when ammonium citrate was the source of N'*, and obviously offers
no support to the idea that interference of growth hormone with urea formation
might occur somewhere in the pathway leading to formation of arginine. These
findings on arginine, together with the delay in disappearance of N'* from liver
protein amino acids in treated animals, support the concept lhat the overall anabolic
effect of growth hormone is due in part to its suppression of protein breakdown
to amino acids.
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